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Research on the Rotor Fault Diagnosis of the Centrifugal Pump Based on PSO-SVM-RF
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(1. Fluid Machinery Engineering Technology Research Center of Jiangsu University , Zhenjiang 212000, Jiangsu Province, China;
2. State Key Laboratory of Nuclear Power Safety Monitoring Technology and Equipment of CGN Engineering Co., Ltd,
Shenzhen 518172, Guangdong Province, China)

Abstract: Rotor is one of the important components of centrifugal pump, which is of great significance to the detection and diagnosis of rotor
running state. The characteristics of faults caused by unbalanced and misaligned rotor faults are similar. In order to effectively identify the two
rotor faults of centrifugal pump rotation, the influence of location selection of different measuring points on distinguishing faults is effectively
understood. Sensors are arranged on the inlet flange of centrifugal pump for signal acquisition, and the time—frequency domain characteris-
tics of the original signal are extracted. The random forest algorithm is used to screen out 6 features with high importance, and the classifica-
tion results obtained by the random forest are used as the input of PSO-SVM, so as to distinguish the faults of normal, misaligned rotor and
unbalanced rotor. At the same time, the fault recognition rate of this method is compared with that of traditional PSO—SVM. The results show
that the PSO model has fewer iterations and higher recognition rate, and the recognition rate of faults reaches 99.36%.
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Fig.3 Time domain diagram under different device states
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Fig.4 Frequency domain diagram
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Fig.6 PSO-SVM fitness curve
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Fig.7 PSO-SVM diagnosis results of horizontal and radial measurement points of inlet flange
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Tab.4 Partial probability details of inlet flange horizontal and radial measurement points

i PREGROMBER  WREEANTIER FRESAU 2R LS FIBREESR
1 0.925 0.034 0.040 0 0
2 0.893 0.020 0.087 0 0
3 0.918 0.022 0.061 0 0
12 0.008 0.977 0.015 1 1
13 0.008 0.977 0.015 1 1
208 0.047 0.007 0.946 2
209 0.011 0.012 0.977 2

210 0.007 0.005 0.988 2
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